XRN1-associated long non-coding RNAs may contribute to fungal virulence and sexual development in entomopathogenic fungus Cordyceps militaris.
Numerous long non-coding RNAs (lncRNAs) identified and characterized in mammals, plants, and fungi have been found to play critical regulatory roles in biological processes. However, little is known about the role of lncRNAs in insect pathogenic fungi. By profiling the transcriptomes of sexual and asexual development in the insect-pathogenic fungus Cordyceps militaris, 4140 lncRNAs were identified and found to be dynamically expressed during fungal development. The lncRNAs had shorter transcript lengths and lower numbers of exons compared to protein-coding genes. The expressed target genes (neighboring and cis-regulated) of various expressed lncRNAs were predicted, and these genes showed significant enrichment in energy metabolism and signaling pathways, such as 'Glycolysis/Gluconeogenesis' and "MAPK signaling pathway". To better understand how lncRNAs function in the fungus, xrn1, the final gene of the NMD pathway, which determines the fate of lncRNAs, was disrupted. The Δxrn1 deletion mutant displayed significant (P < 0.05) attenuation of virulence and a lower growth rate in C. militaris. Quantitative RT-PCR results revealed 10 lncRNAs with significantly higher expression, while 8 of these 10 lncRNA target genes (virulence- and sexual development-related) showed significantly lower expression in Δxrn1 compared to in the wild-type, suggesting that lncRNA expression regulates fungal virulence and sexual development by affecting gene expression. These findings suggest that lncRNAs in C. militaris play important roles in the fungal infection progress and fruiting body production, providing a broad repertoire and resource for further studies of lncRNAs. © 2019 Society of Chemical Industry.